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TN1FCTION MOULDED CONTAINER 



TFCHNICAL FIELD 



This invention relates to a method of making an injection moulded container for 
housing information storage media, to containers made by the method and to 
mould tools for use in said method. 



BACKGROUND ART 



Containers comprising a base portion and a lid portion moveable about a spine 
portion between an open and a closed configuration and having holding means 
for holding information storage media within the container are well known. One 
widely used container of this type is a container for housing DVDs. 

The industry has adopted DVD containers having substantially uniform external 
dimensions so they are readily recognised by the consumer as containing a DVD 
(rather than, for instance, a music CD) and so they are compatible with both 
display systems used in retail outlets and storage devices used by the consumer. 
The moulds used for making such injection moulded containers are made to a 
very high specification so as to be able to reliably fabricate hundreds of 
thousands, or millions, of containers to the desired quality. Fabrication of such , 
tools is thus very expensive and can take a considerable length of time (typically 
several months). 

For the above reasons, the containers produced by a given manufacturer tend to 
be relatively standardized. However, the studios providing the content of a DVD, 
e.g. particular software or a particular movie or film, also have a desire for their 
products to be readily identifiable and distinguishable when presented to the 
consumer, e.g. in a retail outlet. The present invention aims to provide a 
technical solution to these conflicting requirements. 

> 

SUMMARY OF INVENTION 

According to a first aspect of the invention, there is provided a method of 
making an injection moulded container for housing information storage media, 



WO 2006/095202 



-2 



PCT/GB2006/000903 



the container comprising a base portion and a lid portion moveable about a spine 
portion between an open and a closed configuration and holding means for 
holding the information storage media within the container, the method 
involving the use of an injection moulding tool comprising two carrier units each 
of which is adapted to receive a plurality of inserts therein which together define 
a cavity for forming the container: a first set of the inserts for forming a first set 
of features of the container being formed of a first material and a second set of 
inserts for forming a second set of features of the container being formed of a 
second material, the first set of inserts being machined to the required shape for 
fitting within the carrier units and for forming the first set of features and the 
second set of inserts being machined so as to fit within the carrier units but one 
or more of the second set of inserts being formed with excess material on 
surfaces thereof defining said second set of features pending a decision as to the 
precise shape of said second set of features, whereby once said decision has 
been made the tool can be completed by machining said excess material to the 
required shape and assembling the inserts in the mould. 

The invention also relates to containers made by this method. In addition,, the 
invention provides a plurality of such injection moulded containers each being 
similar apart from some having a first set of customer specific features and some 
having a second set of customer specific features (differing from the first set). 

The invention also relates to a mould tool for use in the above method and, in 
particular, to a mould tool comprising a first set of inserts for forming a first set 
of features and a plurality of second sets of inserts each second set being for 
forming a different set of customer specific features. 

Preferred and optional features will be apparent from the following description 
and from the subsidiary claims of the specification. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention will now be further described, merely by way of example, with 
reference to the accompanying drawings, in which: 
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Figure 1A is a perspective view of the exterior of a DVD container according to a 
first embodiment of the invention (shown closed) and Figure IB is a perspective 
view of the interior of the container (shown in an open position); 

Figure 2 is a further perspective view from a different angle of the interior of the 
DVD container of Figure 1 (shown in an open position); 

Figure 3A is a perspective view of the exterior of a DVD container according to a 
second embodiment of the invention (shown closed) and Figure 3B is a 
perspective view of the Interior of the container of Figure 3A (shown in an open 
position); 

Figure 4 is a further perspective view from a different angle of the interior of the 
container shown in Figures 3A and 3B (in an open position); and 

Figure 5 is a schematic, plan view of components used in making up an injection 
moulding tool according to a preferred form of the invention. 

ft 

nRqCRIPTIQM OF PREFE RRFQ EMBODIMENTS 

Figure 1 shows a first embodiment of a DVD container according to the present 
invention comprising a base portion 10 connected to a lid portion 11 by a spine 
portion 12. This is similar to a known DVD container except that a clear plastic 
film attached to the exterior of the container and cover sheet 13 (shown blank in 
Figure 1) positioned behind the film does not cover the entire front face of the 
container but, instead, leaves a band 14 at the top where the outer surface of 
the container remains exposed. The band 14 extends across the front face of 
the container, around the spine and across the rear face of the container. This 
band 14 is available for customized moulding, e.g.. of graphics or logos. In the 
example shown, a series of words (represented by areas 14A) are moulded in 
the area of the band 14 on the front face of the container. These may, for 
example, be the name of the studio, movie or artist. Alternatively, or 
additionally, logos or other symbols of a more 3-dimensional nature may be 
moulded in the area of the band 14, e.g. projecting therefrom by up to 3mm. 
Alternatively or additionally, the surfaces of the container in the area of the band 
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14 may be customized so as to have a distinctive shape or appearance, e.g. the 
edges, corners and/or faces thereof may be formed with various convex, 
concave or angular features (but -not the external surfaces formed by steel 
inserts 50, 51, 52, 53 - see below). Preferably, this band around the upper end 
of the container stands proud, e.g. by 0.5-1. 0mm, of the adjacent surfaces of 
the container. 

A similar band (not shown) which is not covered by a film and cover sheet 13 
may be provided around the lower end of the container (either in place of the 
band at the upper end or in addition thereto). 

In a further arrangement, the film and cover sheet 13 may be omitted so the 
major faces of the lid, spine and base portions may be provided with customised 
features at any position thereon. 

Figure IB and Figure 2 show the interior of the container. A hub 15 is provided 
on the interior of the base portion 10 for receiving a DVD (or HD DVD) and a 
circular upstand 16 is provided for surrounding the periphery of the DVD. In the 
embodiment shown, the upstand 16 is positioned substantially centrally in the 
base portion 10 so spaces 17A and 17B are left at either end of the base portion. 
Internal graphics features may be formed in the areas 17A and 17B (outlined by 
dash-dot lines in the Figures). Graphics, or other customised features can, 
however, be formed anywhere on the internal faces of the base, spine and lid 
portions (apart from those areas which are formed by steel inserts, e.g. inserts 
54, 56, 57 - see below). The illustrated embodiment shows a star shape 18 
moulded on the base portion within the area defined by the circular upstand 16 
and extending beyond this (together with customised V-shaped grooves formed 
within the upstand 16). It is known to mould graphics features in areas such as 
those shown at 17A and 17B but the present invention enables this to be done in 
a manner which enables the mould tool used to form the container to be easily 
and rapidly modified or customized to provide specific features in these areas. 
Instead of having to make a new tool or modify an existing tool by re-machining 
parts thereof to provide specific features, the desired features can be provided 
by substituting one set of inserts for another set of inserts. Moreover, the 
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present invention enables this to be done within a shorter time frame than has 
previously, been possible. By pre-forming inserts for the tool so they are ready 
to be inserted • therein but leaving excess material on the surfaces thereof 
defining areas in which customisable features can be formed, the tool can be 
completed merely by machining said excess material to the required shape and 
assembling the inserts into the mould. 

In a preferred embodiment, the inserts used to form the customisable features 
are formed of a relatively soft material, e.g. a copper alloy, so they can be easily 
and rapidly machined to the required shape. In contrast, other features of the 
•container are typically formed by inserts formed of a steel alloy. Machining of 
steel inserts typically requires the insert to be machined to the approximate 
shape required, then heat-treated to harden the steel. The material tends to 
warp during heat treatment so then goes through a second machining process to 
form the final shape. As indicated above, it can typically take several months to 
fabricate steel mould components in this manner. In contrast, copper based 
alloys (e.g. moldMAX® made by Brush Wellman Inc) can be machined relatively 
easily and in one-stage and so can typically be fabricated in a few weeks rather 
than a few months. This is particularly so in moulding apparatus having more 
than one mould cavity, e.g. a 4-cavity machine having 4 identical cavities which 
are used simultaneously in each mould cycle. 

In a preferred method according to the present invention, once machining of the 
copper alloy inserts is complete, they are provided with a hard coating, e.g. of a 
nickel or titanium alloy, at least over surfaces thereof which define the shape of 
a part of the container, preferably with an additional outer coating of chromium 
to provide resistance to tarnishing. 

The method thus enables the container manufacturer to rapidly modify the 
injection moulding tool to provide customized features, e.g. for DVDs relating to 
a specific film or movie. The ability to modify the tool within a few weeks 
enables this to be achieved whereas, in many cases, If the tool modification 
takes months, the needs of this market are difficult to meet. 
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Figures 3A, 3B and 4 show another embodiment of a DVD container having 
specific customized features. As for the embodiment described above, the 
exterior of the case has an area 30 in which a conventional display is provided 
by a printed sheet positioned behind a clear film attached to the exterior of the 
container and a second area 31 in the form of a band, adjacent the upper end of 
the container, where the external surface of the injection moulded container is 
exposed and where customised features can be formed. 

In the interior of the container, customised features are formed in flat areas, eg 
as indicated at 32A and 32B, on the exposed surfaces of the interior of the base 
portion outside an upstand 33. A logo may, for example, be moulded in area 
32A and the name of a film or series to which the DVD to be housed in the 
container relates may be moulded in area 32B. In addition, as best shown in 
Figure 4, the shape of the upstand 33 may be customized, e.g. to tie in with a 
feature of the logo or movie. In the example shown, the upstand has a 
substantially circular inner edge but comprises two portions of tapering width 
spaced 180° from each other. It will be appreciated that the upstand can be 
formed in a wide variety of other shapes and forms with little or no effect on its 
function. Preferably, the inner edge of the upstand is circular, or partially 
circular,' but away from this inner edge both its shape and gaps within it can 
vary considerably. 

Preferably, the customisable inserts form static features of the container, i.e. 
features which are fixed relative to the base portion, spine portion or lid portion. 
Other features, which need to be formed with a very high degree of accuracy 
and/or the shape of which requires more complex moulding techniques, are 
preferably made with steel inserts or components. Such features are thus likely 
to be the same in all customised containers formed by a method In accordance 
with the present invention. 

The static features may typically comprise: 
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(i) ' specific external features of the box, e.g. the shape of the 

exposed upper end of the box and/or features moulded in the 
band described above 

(ii) internal graphics features, e.g. names, logos or trade marks, 
moulded in the major internal surface of the base portion, 

(iii) the shape of an upstand surrounding the periphery of the DVD. 

Figure 5 shows a schematic plan view of components of an embodiment of two 
halves of a mould tool according to the present invention (although some 
components are shown in perspective view). The tool comprises two carrier 
units 40, 41 to which the various mould inserts are assembled (e.g. by being 
bolted or screwed thereto). The carrier units 40, 41 are in turn fastened to the 
bolsters of a moulding machine (not shown). The provision of carrier units 40, 
41 enables the configuration of inserts used in the mould to be easily and rapidly 
changed. 

* 

Two sets of inserts are provided for attachment to the carrier units 40, 41: a 
first set defining a first set of features, and a second set defining a second set of 
features. As described above, the first set of inserts is made from a first 
material, e.g. a steel, and the second set of. inserts is made from a second 
material, e.g. a copper alloy. 

T 

In the example shown, the second set of inserts comprises: an exterior insert 42 
for forming some of the features of the major external faces of the container, an 
interior lid insert 43 for forming the interior of the lid portion, an interior spine 
insert 44 for forming the interior of the spine portion, and an interior base 
portion 45 for forming some of the features of the interior of the base portion. 
The first set of inserts includes: exterior edge inserts 50, 51, 52, 53 for forming 
the external surfaces of the edges of the container, internal and external hub 
inserts 54, 55 for forming the internal and external features of a disk holding 
hub, booklet clip inserts 56, 57 for forming external surfaces of resilient booklet 
clips (typically provided in the lid portion of DVD boxes to hold a booklet or other 
documents), and opening edge inserts 58, 59 for forming features of the 
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opening edge of the container. Exterior edge inserts 50 and 52 are illustrated in 
perspective view. 

The first set of inserts may include a variety of other members but these are not 
shown in order to simplify the description. 

It will be appreciated that the members of the first and second sets of inserts fit 
together within the carrier units 40, 41 to form the two halves of a mould cavity 
for defining the shape of the container to be formed therein. In some cases, the 
members fit adjacent each other, in other cases one member fits within another 
(it will be seen from Figure 5, for example, that the hub insert 55 and booklet 
clip inserts 56, 57 fit within corresponding apertures in the exterior insert 42). 

A further possibility is to replace one or more of the steel inserts by a further 
insert. This further insert may be formed of steel, e.g. if it takes the form of a 
blank when, for example, it is desired to make a container without booklet clips 
in the lid portion, or when it is desired to provide a limited number of options in 
the standard features of the container, for example it it is desired to provide the 
option of two forms of hub (such as a 2-arm hub or a 3-arm hub). In other 
cases, if customised features are required, one or more of the steel inserts may 
be replaced by a customised insert of a softer material. 

The mould is preferably designed so that the majority of clamping forces used to 
clamp the two halves of the mould together are borne by the insert carriers 40, 
41 and/or by steel inserts rather than the second set of inserts which are made 
of a relatively soft material. For this reason, it is desirable for the edge inserts 
50, 51, 52 and 53 which form the periphery of the mould cavity, to be formed of 
steel. It is also possible to replace steel inserts such as edge inserts 50, 51, 52 
and 53 with customised steel inserts. However, whilst manufacture and 
replacement of steel inserts will be quicker than fabricating an entirely new steel 
mould, such steel inserts take longer to manufacture than inserts of a softer 
material so this would lead to a partial loss of the time advantages discussed 



above. 
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A further advantage of the above arrangement of inserts is that if the second set 
of inserts are formed of a material having a relatively high thermal conductivity 
(such as a copper alloy), this assists in cooling the mould after the injection of 
plastics material therein and so assists in shortening the cycle time of each 
mould cycle. 

As explained above, the container manufacturer is able to pre-prepare moulds 
for making customized containers. All the first set of mould inserts can be 
completed. As these form features which are common to all containers to be 
formed in the mould they can be made in advance of an anticipated need for a 
customised container. The second set of mould inserts are also part-machined 
so they fit in the mould and are ready for use apart from final machining of the 
excess material left on the surfaces where customised features may be required. 

The container manufacturer will thus have for each mould, a first set of mould 
inserts for the common features and a plurality of sets of second mould inserts 
some sets including the excess material (ready for machining to a customised 
shape) and other sets in which a customised shape has been machined but 
which have been removed from the mould whilst a different second set of inserts 
are in use. As the inserts are readily removable, a mould can be set up for a 
specific mould run, e.g. of a hundred thousand containers, and once this has 
been completed, the second set of inserts can be changed for a different set 
ready for fabricating another container with a different set of customised 
features. 

Because of the relative ease with which the second set of inserts can be 
manufactured and the relative ease of re-configuring the mould tool, the 
arrangement described above enables the container manufacturer to be much 
more adaptable and to be able to respond to specific container requirements at 
relatively short notice arid at relatively little additional expense. The 
arrangement also enables a relatively short run, e.g. of one hundred thousand 
containers, of a specific, customised form of container to be economic (rather 
than requiring a run of several hundreds of thousands or millions of containers to 
achieve this). 



